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(57)Abstract 

PROBLEM TO BE SOLVED: To suppress deterioration of a catalyst and prevent deterioration of 
workability and the cost increase due to maintenance by preventing adhesion of impurity components 
contained in oxygen containing gas supplied to a fuel cell power generating system to a fuel cell 10 and 
the catalyst of a reactor such as a reformer. 

SOLUTION: An impurity remover 80 capable of adsorbing and desorbing impurities is provided in a supply 
passage for the oxygen containing gas. Air removed of the impurities by adsorption of the remover 80 is 
supplied to the fuel cell power generating system. The impurities desorbed from the remover 80 are 
disposed by combustion. 
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(54) is&wv&m wmmimm->XTi± 



(57) [km 

SUr^^rttft7»Hfelft^S(80) 4rR*t, £ 01^*^(80) 
RI»*«(80)^e>JBi»L^^*fi«iS:«S«i 




*r^Lr«»Xf^*4*-*-6Rrt»(40) ****** 

coMgg (21) (ciag $ *i/r * o^f 

»trimt51MI(70) fc 

*B*rt»*rBHH»*-rs-^ RSfc*«(80)a>kflfc«L 10 

fc*iK»jS#&*tt»(70)^*^3 «t 5 ici/ssnt 

[iS#JS2] ?F*G4fel££«(80)ds* (84) £ 

■UMBii»(85)lc«FoTBJl*ix5i <b fc«cl§BEnriBlc 

«»» p - * (8i) *k vtmvm & (84) -cmmttx* + 

ly^7^ 0 20 

6 , »*«UKi& (84) -C0>»»»«s <b JBi*«JiiK (85) T'<£> 
l^*tbf^i: *ffo£o imf&£tiX\,^Z> r 4: &WMk-T 
5 » 2 lE*<a*3|s«?iM&* A G 

[»*«4] (8i)^, pa^W(cmtei--5— 

xl& (85) -eoUaMbff <h SrfT 5 ct 5 ^titv^r 

[fS*3S 5 ] StmttXx (21) (c^ s 

*p~^(81)<7)T^«^ i*W«*a> 30 

***W# *Ofl«&ftK(21) 11, *Dj*&?R£tfc»(24) 60 T 
St{B!ldSBi#fl!JiiK (85) fc*5 H 5 p — ^ (81) 0±«KftiJ 

[«#JI6] K»n-*(81)i;i, (84)*$* 

( i o) ic B&r&*r# * £ tfc*&i- 5 tt*ifc*ff (2 i ) k 

mmmm%^ (22) \zmm s *v 40 
r# p - * (8 1 ) a« , ***«?& (10) frbm 

SrtS:»*ti-6»*«2 f 3*fctt4fE*©*»« 

[0 0 0 1] 50 
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[0002] 

#*) £**«•**£««& U *»#* 

««(-*»i-s«> mm&mm lt±isejs 

[0003] r ^ 7^ x*ii, -jk^, 
SfcJBlcilii J; 9. trifle 4:1-5 JjRW 

[0004] rcD^^. siaas-eni^w^f^^^is^ 

[0 0 0-5] ±E— ■Mb«*Bft*»l4, £j£»$r 

^**ft*«x.«l 0 p pm^T©^tTl£S$ 

[0 0 0 6] 

%{C S m^^/^MsT/U^^ K (HCHO) h7 
^ft K (C Ha C HO ) «<0*»»^*nTl^Sr. 

4: ia^StuT±1B^#S«*Jc:fc So L 



3 

[0 0 0 7] mc^Lt, ±U)&ft9M&miyX7'J* 

LXfrb&fe-rZZ t h^f&XlhZ> (#J*l«$f§S*F0 7 
-0 9 4 2 0 0f^M c L^U x77-f;^ 
-^S*W^tt«K^Srtr5fcO"CS>l9 % HCHO^ 
CHsCHO <t^ofe*««S:Bft*r6»Ctt5Fjg-e % « 

mto&w%+zmi&&&-rz7<<ji'*—$:m^zifr& 10 

[0 0 0 8] -(DX o ftB»ftlcfc*-Ci!l3R 

[0 0 0 9] 

*fi»Bfc&«(80) «:Rtf\ rcoBfe5feS(80)r-^*E«J«rK» 

[0010] AffrttU:, rt^Jg 1 Ki5*fc£>*91te. JDRfi. 30 

*:*fiJt-t-SR*»(40) Sr«xfcJK»«»»*'>^ A 
Sr^TJii: LX^Z Q tit, r^Mittl^^rA 

5 J» (70) b «:« x. , ^F#«^|& 

(70) xmm-r %>£o \zmat ztix^z^t&v* ™ 
[0011] -(om^mi izmm<Dmw^3s\,^xte, m 

Bfe*»(80)Sriiifl1-So ^F«»l»**(80)f4, KX<£*r 
^C^ixSHCHO^CHaCHO ^^F*B»S:K 

[0012] ^ma\&^w)tmM\.it^mm 
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tLT, ^F*fiftl»*»(80)^fcJK|«tL3t5F«fttt, MM 
»(70)lCd3V>Tl(R«UT^e>#ffli--&r 
[0 0 13] »*«2^|a*(7)55Wtt, 

(80) K3gF«I&(84) iJBWMB0a»(85)^»oTE« 
$ tt 6 i: £ h K m$L § "ftfc ®* p - * (8 1 ) £ 

fit*-. KR#n-*(8i)a5 % K^ftliiKCS^-eK*^ 
^«t»<05p*B»^S:K»-t-5!a#»f^i:. JBUHRIiiK 

[0 0 14] r.©»*«2*c:E«038Mlc*5^rtt. » 
» p - * (8 1) <D»#«^|**Mr;tf * a> & *#fife fcBfcfe 

p-^(81)^^-r^>-ir^t?#-5o Lfcj&SoT\ «# 
p-^(81)«rlHlte$^:/j:^P>a^Srff 5 TOE*£!» 

[0 0 15] »*3S3^|E*038W^ «»p — *(8l) 

^2{cfS«c^Mm^mv'^^A(c*3^T. K«d 
— *(8l)^ *JKWJcia(EUftdS6. ®*fllii»(84)-r 
<Z«3tiW <h Jlft*iRiJilS& (85) X<DMmW)tt b*fto£o 
\cffif8 l &tiX\,^Z>z.b&&WLk Lt^6o 
[0 0 16] »*«4*c:|B*coaSM{i N »#o — 

^(8i)©isiteofifecoffi«s:«FSufcto-e, jyfrftK 

k*p— ^(8i)^s, w^wtciHite-rs— 0te^lh^ 
(84) -coKt»# i: mmwmm (85) r*^j^ 

[0 0 17] »*«5JC|B*^»Wf^ 
2, 3^fc^4tC|E«^^«^m^^7 ; -A^^^ 

(24) OT«Sfi!J^«t»ffl!|iiK (85) fd*5tt n — * (81) 

*n«M»SS««(24)tt, »***^^«8«#^i:S:JR 

[0018] r«>l(^*q^5*^:|B<fto^8W^c:*5V^Ttt, 
* p (8i) ^^iiyiiK (85) — tt«s»«ft<7>»^^ t 

[0 0 19] ^fc, ff*«6{cfS«(Z)^0^ti:, fi^Jl 
2, 3*^tt4^ia«^»«ffi3S«i^^f 1 A^*5^ 
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R* a (81) <DPJU&«§*& (84) dSMfflmoO) |c 
KSi^rtf * 5 ttaKfetttf (21) |c»tt * 5 t 

t fclc, IUIHRiaK(85)^^«A(io)o|kSK«»«* 
(22)KSafc£*u »#o-#(8i)*s, M$tttj&(lO)<z>R 

[0 0 2 0] roW#*6*c|B«<o*WJj:*5v^Ttt, Ik 
tt, »»o— #(8l)|cJ:oT5Fl«**s»** 

®#o — ^(81)jCj:oT*^^t)^5t tfc 
fc^jffitt £?#5f p - * (81 ) frt> lilJR L *:« , (70) 

[0 0 2 2] ^<Z)|||*qi7miB««>»W«C*5l^-Ctt, * 

«»i»*»(80) ^ bj^Bt i,ttmyoi&ftZ:*'7jfx'<- 20 

[0 0 2 3] 

[oo2 4] am, r^TOtiMv'^T^^iHiK 

(10) i:, S« (&§S^*#*) ^atti / SBS*»lKlHlK(2 
0)£, ^(R«-^*SiftttS7KSS*jKlHIte(30)i:S:^I^.TV^ 
6 0 **S#EI§]»&(30)fc:jl. mntfxk L,X<DUft#x 30 

S^Si: ct 9 £ *Lfc3fr«3£« (40) 25S»tt 6> tit 
0) $ ft, R*8$f*«l (10) K*5t >T«MSM/* + 

RfcR***** (RfltfJtf*) t^t^lStt 

[0 0 2 5] Sfc, roWliM^^rixlj:, MtK 
*^-fS*»»K(50)«:Mx.T*3!9, 

[0 0 2 6] JiKJR»*ft(io) tt. Bttffi^^flMCS 40 
»S*ttttr»*tS:i:^ *«»3Wft#Sft"t^ 

5 0 «#«R«Btf>««tt\ (ry-K) 

[0 0 2 7] ±BR»R»(10)-eW\ 
ftHTRoRRR £ Kij; o TB6*ffifl]^iiiES (l D so 



«fl]^a^»(l2)^65i^fife*ttTv^-5o »**«^^a» 
dDictt, ^coAP{Ry^^^ia^(2i)^g^^H. ^ 

co a P MKilHRttgMHF (22) £ ftT ^ 5 0 

^ iiK ( 1 2) * - « . * <z> A P ftl (c efe«|£ B (40) 
^I^7k*«^W(3i)^gB^jgg^n, *<0Wn«K:*R 

BWf (32) $ ft T ^ 6 . 

[0 0 2 8] J»»«»(io)»c:tt % ^7klsiK(60)ds«ft 

SntV^5 c ^O^Sl7KlHlg§(60)f±, ft 

^HIhIK-C&oT, ^*P7k^K>'^(61)^^ai7K^>'^(6 
2) t*S»S5«»(63) l*DfRlRSg*«(64) 

J:ot, ^«»(10)4rW€^tbtBUt*;:«o^ffltri- 

[0 0 2 9] ±B£««I&*(21)«:, ^:<Ott**s«^J- 
IPU ^<^»^«W«?fe(10)OS!*«<B!J^ ( xiiK(l 

1) W^£ftTV>5 0 £^^(21)^^ *<ott»d^ 
bte*SKfta>oTR«c, ^nT(23)£, tSa^a^fcMfc 
l»*«(80) £ , JfcSafc*-C*5!B 1 ^/^JU0f»«(24) <h , 

1 (25) fc #R I* & ftT ^ S . 

[0 0 3 0] (21) fgi#«rt?(2 

6)*5RttibftT^6 0 Z<Dmift®. i B(26)tes *:<Dteffii 

fc^myom^mw) tmi nadirs (24) i:oiB*caa« 

£*xT^5 0 *fc. ^*ttil&«(2i)*c:iiJB2»«*(27) 
<b ft 3 (28) i: ^> tbT V ^ o ff 2 * (27) 

f*. ^CO*&«8^m 1 ^^^DlR\^(24) tm l*Di®«(25) <h 
^BB^»3ttSttTV>5o ^3 5>ttl ; (28)^, 

ft i ^jpm^ (25) t mn do) fc co m ^wm ^^r^ 

[0 0 3 1 ] ±Bftl*Pffi«(25)li, 7k^«3iSJK (@ 
^ J Brf) ^^lx.TV^5o TKUKftSiBR^. TKSS^^SiS 

«*tt<Z>WcJ:D««SnTl^5o -hte^l^DM^(25) 
(Cti, *^«aia«Sr^LT. ftlttAaa«aB(25a) 
<tftl»^51K(25b) < t^Klf^*4x-CV>^ 0 ftl 
«ajP«i«liiK(25a) tdfi. ffi*«iie»(21)35S«iR*ixT 
S«M LT(D^9A^tl5o ftl# 
^f^a»(25b) Kltt, (22) ^»j»StLT*3 

*9 s «S»««(10) 0»*««^f^fflK (1 1) 6>«JW*^ 

*«#**(22)t±, fti^an»«(24)*a9, 

[0 0 3 2] ±BaK3S«(40)fi. ^^/^ <^ LTcOf|5 

4a-cv^^ 0 roacK3SK(40)tcfi % ^^o«ti(c^oT 
JK«S&(41)t, !»S!««-Cfc5«2^iDj»«(4 

2) ^:, ft2J»«S(43)4:, Bfc«»(44)4:, SE*B(45) 

CO (— BWb«*) l»*«(46)4:*SR»t6ttrir> 
^>c *«*«(40)^feftS«Wtt«(41)i:ft2^^ 
*0j»»(42)O|B]«C#4, ffi««je*(21)(Dft 1 »lft«(26) 



(5) 
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[0 0 3 3] ±tB«i«E»(41)tt, ffilfrlfxb 

[0034] ±B*2*n»»(43)tt, *mx.m&m m 
**-f) mttif^, *««aiaiRtt> *3KS5w*aiB 

»*tt©*c:J:9fl|fiR**i-Ci/^-5. -bfBJg 2*pm3£(43) 
f-(i> Tk^SifiM^^LT, &2»*P»fllJi§B(43a) 
i»2»^iiK(43b) k3ft«K|if»rt*4xri^. !&2 10 
aarai®fl0iiB(43a) tt, &R»f^40)l£*5tt5Jg2;tf;* 

bmmm t &«^(44) ^rat-K*t e>*v *asa» 

A£*v5 0 »2tJMf*iiB(43b) Kfi, (3 
2)^SM**ix"C*Jf), «»«?&(io)^7k*S«l^^iiK 
(12) LT»W$lx^:**a»^^^* 
A£*i5 0 

[0 0 3 5] ±|BefeK*(44)Ji, fflJ»tt^k;RlS(Cl*rL-C 
i-^««C^*«x.-C^5o 3feK»(44)-Ctt. SB^iMbR 

[0 0 3 6] ±BaErt«(45)tt, v-^ hSlC (— BtftSt 

(45) -cte. v'7hSS;|: < fcot, tf**^— gMtoRSia* 

[0 0 3 7] ±i£COl»*»(46)^ COWMMfcRjfc 

KUStt*rfii-*«iii;«:«jtri^s. co»*»(46)-e 

^£*L5 e -t It, COBfc*»(46)a»&fflfc**±#<0 
LT«»«ft(i0)O**««^ii 
B ( 1 2) 'Hftlg * ft 5 «t 9 N * (3 1 ) 0S JKftttft 
(10)lc^Sft"C^*. 

[0 0 3 8] ±B**«3|5««(32)fcri, 4R#£gg (^^ 

lC*3»t5JS2jBHi«(43) fc«R«S«(70)<?5lB^^ ±|BS 
«^*(2l)0»2»(ft« s (27)dsaBK*ttTV^5. * 

fc, r<oKK3S|t(40)lc:*5Jt5SE«»(45) tco»*» 

(46) fcOlBfcW:, i:1Sffift«M!&*(21)OSB3^tt*(28) *o 
*MJMfcSftTV>* 0 

[0 0 3 9] ±K««»(70)tt:, (32) 
JBfc»«*ft, **WM/*1Mc»S#i-s** (H 2 )fc 
^<0W««»Sr, *2»«»(27)^b«j»*tt6a£**r 

»(70) fctt, «*^^*(71)<^^dS««S*t-C^S. 

+ 2 ^^AHRW(42) ill #*AP?&3§(24)^ 
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#a3ft*. 

[0 0 4 0] ±IS7K«#B(50)(i, *&Mta#**Sftfc 

2 AlXMR^ftS (52) t s S*»* > * (53) t &fflzmt h 
ftT^6 0 **«lB(50)4:liaii- *jRSf«l 

s (63) r » 2 *pi»iR^jft« (52) "cauis s ft x ta* 1 4 

oT#»*>*(53)fc*;te>ft5o ^IT, 

(53)©?a*»i, &»^£T*e»ic«£ft5 0 

[0 0 4 1] ±B*JfcSaMI(63)^tt, H*LT^4V^ 
*&S»(63)tt, ^^»*P*«IB^?&a*lH]K(60)lc:SI 

& 0 r©*«nsaft»(63)«:, »*P7K«£K6o»ai*i:f»at 

TKSttKoJBjKTK i £ it 6 J; 5 K«/S S ftT ^ 

5o Ji|EjR2*PBB*Hft»(52)tt, 

[0 0 4 2] *»W<D»«-e*>55F3««bl***(8 

o)fc:o^TiMrt-5. 

[0 0 4 3] Hio»»tt*:ia'CifeSBI2^i-J; 5 

(so) tmftbtix\,^z>o 

[0 0 4 4] r<O^3|«»|»*»(80)tt, HI 3 4 
^"TJ: »*n-^(81)Sr«x.T^So S^fci-* 
(81)ti, »fflttEI^LTV^3fci/^sff S^^iiftttS:*" 

«»o-^(81)W:. ^(C^WHCHO^CHa 
cho *^^^©»#«c»*W/j:«»f(i:U-C, 

[0 0 4 5] ±|2^*B*[»*S(80)ti, K»d-^(81) 

ftmzs ^ttm)iz£^xcp<bftm&9 o° ^4 

ocD^MId|ZM£;Jx-C^5o ^LT, ti^-T6 2ocD^ 
Pfl(84 > 85) ^— ^K#flJiiB(84)(c, ftb^^K««a 
B(85){cP^;^tiri>5o 3S5 2oro$Bl(t ^f^d5» 

[0 0 4 6] ±IBP^^IiJilB(84)f^M^« : (21)(c:S 
«Stt, JW^«B(85)(i^^»(21)com2^fe^ 
(27)^C^^^TV^5 0 ^C0^2^®W(27)(i, 
«&»(21)«C*5JtS^ 1 ^^*D«»(24) ttRl AP«a*(25) 

02) w s m 2 «pa« (43) t mms oo) ^« 

[0 0 4 7] ±Ea»n-^(81)tt. S* 

(2 1) £ tl^cKSfflJiiB (84) <t . 2 ^HSW 

(27) tC^jg! $ nfcBl»ffi!]iiB (85) fC^ o TSfiB $ *tT V ^ 
£o »#o-^(81)tt, BRbflt«(86)^iI«d 

ix, &mmmmm^£^x®m^mmj&ztix^ 



(6) 
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So 

[0 0 4 8] »»o-*(81)tt, K»«JiiK(84)-e»^ 

iitt (85) -C-t ^3F#Mfc*»*BWW 5 BUMfE t*?t 
o» K*o — ^(81) tt, SSttttWsMBLfta* 

<b , R*«Jii«g (84) T-60P^^«jf^ i: BUMHflSS (85) "CCD 

K*o-^ (81)11, B0:fclfcKlHl«51-5«J#£ LT, 

mteff jh icfftViMiigg (84) t Ji&*{i]ii& 

£>So 

[0 0 4 9] K»n — ^(81)11, te^K* 

filiiK(84)"C^ft^O^>6i»«r»3iPU, 18 0° 061 

fc<t# ^xaocuHniaB (85) t^^^ttt^o m 

#D-^tt, Bi*fl!jiiK(85)^e>*6>«i:9 0° 
fiit«l, a«*TtfTa>b«#ffifla&(84)^M 
S 0 r^-TSw 9, K*«UiiK(84)*C43ttSK* 

[0 0 5 0] — ±IB«MSt»(70)Ji. JiK^fcfiftlBfcfe 20 
££(80) ^riiifi Lfc«(Z>ffl»d«» 2#0£W(27) Ltft 
*S£;h,Sfc£>, **ffiSMf**K«#i-S** (Hz)* 
^£^S<Ot^P;iT, K^F3W«ll»*»(80)j5^lltt»L 

£M * <n^mm$L9i u r aos-t- s o k m ^ s 

W©HB»*(70)tt, r^^Wtli, «Sfi-«»(iO)<z> 

[0 0 5 1 ] Tfejo, **«S*»-Ctt, -hE» 1 ^f^SPSR 
«(24)J*, »*$W^^O«tj(&SK^^oJt*®«i3--^ 30 

(8 1 ) <r> -Ymm^tm l x , ( i o) m m £ n s 

tt, »l^f^*Pj»SS(24)(^T«£ffili^, ®*d— ^ (81)CD 

K#«iii*(85)ic»ttsnri^r, m i ^^adj»«(24) 

•C^ja Lfcfflft*»3» d — * (81) <Dj&5f !RiJiiS& (85) tctt 
J: ?tcLT^S 0 K#n-^(81)(7)Bi#ftiJiaK(8 

5)(c^i-s^M«, &mcj&cxmmm'tz£ ?k 

[0 0 5 2] -SMHHltfs- 40 

So 

[0 0 5 3 ] £f\ fi»«FtCSSl^« : (2l)<7>^ar(2 
3)^rilte^Sct, BE^ft«tjf&« ; (2l)lc:ffi^sBi0 5i*tu 
So Z<D&$L\*. «jMBl#tt*(26)*a£T* 

*) dr UTK#p-^(8l)<^R#ftijaKS:aiai-So - 

»B-#(8l)*»b«WiJU JRl^*D««(24)-WA* 
HSo »l^*DjRi«(24)*«ttiX so 



tLSo 

[0 0 5 4] »l^*DStt«(24)t^V^r*DiR*lXfe» 
itt^Tfg 1 *P»»(25) <Dfg 1 «dJD&{Mii 
&&(25a) ^MAi-S 0 ^l<7)i:# s £ l ApMSf (25) <D% 1 
SM/*a»(25b) Ktt, K*ffiS^^^s*AS^^TV^ 
So tit, »ltt*Pa«UjaK(25a) 

(ffift) ictt, Jgi*PM2§ (25) o*9lK«l3iUI«raa 

1 *p®3§ (25) ^fiil (10) d^feSHU * ft fc* 

[0 0 5 5] »l*P®S(25)^*51/>r*PS$ttfe»Sl'g' 
*R»«»(iO)o»*«ftiJ^^iiK(ii)^*A 

6BW**^«r»l4P«»(25)-e*P«LT*5< £ <?r 

So 

[0 0 5 6] 3fc«3£«(40)— ^^/^ £ LTfpm^ 
^^«»Stt5o r<OJR«-^fi, 5fe-T«a*B(41)^W 
A£ttSo BHK»(4l)T?tt, f%&tfxi£$&iiZ>mMft 
m^SttSo »«»(41)^6>tHfcJDK»^r±, H!l# 
ft* (26) ^ ^» (D^mm^ S ttfc« tC , ^2^/7 »DWfc» 
(42)-^A^tbS 0 roiBW^H. *2^X*«!»(4 
2) SrSttb S R (c^^^ h vRffc L T^JPB £ *L So 

[0 0 5 7] »2^*PSR«(42)tC*5^T*P!»Sttfc]H 
»^f^!4, 2*PM*(43) 0^ 2 Sajp?M#Jii^S(4 

3a) ^SAt6 0 — ®2*Pj®5S(43)0^2SN^a 
SS(43b) **«»^3^WA*ixrv^s. *L 

jB2tt*PS{Ba^(43a) ^JHW^^tCfL Tk^ftS 

r com 2 «pa$ (43) -en, (44) tc^tt s 7k^«ek 

&V3Efifc8§(45)tc:*3i'tS^7 hKiStc^S** 

[0 0 5 8] ^2*P®»(43)-C^P®*tLfc]S^^tt. 
efclT»(44)^*A*ix5. o^O, 3C®^(44)(C^LT 

QfcK«(44)-Cli, (CH 4 )^)S 
»IMI^JSfc*j|K*akirKl£t*1T*>^ tK^ (H 2 )<h 

-^{L^^ (CO) ^^c^ttSo 0CK«(44)^*5»5 

CH4+ 1/202 ^ CO+2H2 - jfB^iWbRlS 
CH4+H2O -> CO+3H2 - 7KsR«3fe«SlS 

[0 0 5 9] *W«(44)^b«aiLfcKtt:ao^H, 
^^(45)^btbSo ^tl(45)^A^tlS^^^ 
tt, »»»(44)^j«Lfc**i:-K{t«*^**ixT 
^S 0 ^/c, rtD^tCfi, ^2*Pa«(43)*C*5V^TW 

£ ft*: t^(0*ISlSfSjj;{:ffli ^ «bix<c^o fcTKSK 



11 



(7) 



WBfl 2003-317783 

12 



CO + H2O -» CO2+H2 — is7 bRJt 

fc«-ra ■?-<?*> 5. 

[00 6 0] »»(45)*»&Ufc#*H\ COi^(4 
6)-*fA£;MS 0 -CT% 3EA«(45)^&CO|»^«(4 

CO+ I/2O2 -> CO2 
tit, CO|»*»(46)-e— »{k«*S:B««S*lfc^^ 

[0061] .tie© ± 51c *R»«t(io)icw:, *mm 
»«»(io)fi, ^^^^cdtk^^^^l, wmtnr 

tK*S : 2H2 -» 4HH4e" 
lii:0 2 + 4H + + 4e- -> 2 H2 O 

[0 0 6 2] mnnmio)v>mmmmtfxmn(ii)frt> 

Wt. LT**aWXf^!5S#aiSix5 0 Ceo 

r li, »*aiSN«e« ; (22)«:aCTJBl*D 

®S(25)<0»lSM/*aK(25b) — igA^nSo -ha!co 

aLT^lttApjafliJfflK(25a) (ffift) 
^#W££*i6 0 *l*PS»(25)tC*3V^7K^«i;«r*^tt 

*i^*n««(24)«:aaLfc«, 
[0063] mnnM(iQ)<D&mmwtfxmmi 

^lcJ:oT4i:fcH20 d«*«E4H©«tJR-Cflq9EL-CV^ 
60 :<?)**S##^tt:, (32) «racr» 

2*P»»(43)<0!R2#^ai6(43b) ^A£*b£ 0 ± 

S:SaLT^2ttttia{|iaK(43a) OSE^^^*&§ 
H3 0 *2Jta»»(43)^joiN-c*JllE*4:*bix*:**« 

*8«S«(70)^i3i0 5i**L* o 
[0 0 6 4] «S«S*(70)tt, «#n*-* (81) Lfc 

r (nfcmmwx* <ommz. x<>x, mm 
<Dmmtfx&±jfrtz 9 z<Dmm#xn, *m&b(70)ic 

fc^T, Jg2*Dj?ft^£&S (52) *«ft*B«t*fc#L 



Ogfcfe*(46)«:, COlRIMkKSiaoT^^tO- 
IMb»*«:3E»c|M«-t-<5 0 COSRIMLEJeSoRjeSS; 

- coa^iwbsjc 

[0 0 6 5] ****(70)^b*mL^«Sift^^tts 
T«2^aif«(42)-9!CAS^So S2^/^PS(4 
10 2)Trte, »^^^g^7{^tTMf6 0 

r©JB*S^W:, Sb^i^^*pJRS(24)*:aiftb, 

[0 0 6 6]—*, ^7k^>^(61)Oilte(cJ: 9 , ft 
^PtKIhI^ (60) tc*3l, ^ T »4p*^*«f 6 o Jtrteift te, 
ft£P7kfj\ ^1*ft*P*^>^(62);0^7K«iS!*«(63)^ 
*tbT7K«»K(50)<^SR«7k^^br»cJttL^:S&. 

sx:mm \mW£th% 0 «»*»(io)-e»»ufc?&*p 
Tkte, 1 AP^3Sjft»(64) t^i^r c oB**g (46) [e: 
ct 9iPS»*tt^«, ft^k^v^ei^eSA^ns. * 

^t> »«!*^^(61)^6>i!tUiS*tfc»ai7KW:, ft£p 
**^(62)KSIcAU WBttR«oa»^*U5SSn 

So 

[0 0 6 7] $fc, «^^>^(51)co51^tcJ: 19 N 
aHS(50)tc*5V^TttJRjBE7K*s*aii-s o ^ (53) 

30 »S(63)©7kj«K— ig?) jA^tt^o *Jft3S««(63)lC*5 

cUttc*^ Htmn3&(\Q)b CO 

[0068] z<d&^ mm*i*. m2Mmm&m$&(5r) 
^mA£thz Q m 2 mm^m^ (52) {c^-^x, mm* 

tv^5 0 fLt, IB2a«H*XlMI(52)^e>ttlfcJfcttE7K 

40 S 0 J^^^^(53)^«a*4:L-C**?>ixfc!»jJ|7k^ 

[0 0 6 9] H±05»K«im2:*5V^r, K*n-^(81) 
IS, ^*fl^*(21)*«ttix*?g«*s»»fliaK(84)S:a 

5o Ufcj&*oT\ «S»«ft (10) JHSK»(41). & 

K«(44), KriW(45). Xt^-IMfcjK*l**»(46)4if 
O t ^FM^) b ffi A L jfc ^ co T% 

[0 0 7 0] *(81)&a«Lfcifj£ft3S 

50 *i^*p!ia«(24)(rfc^rffi«ffi»^^^«sj!s 
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^t^6>BSHftL-CjD!»Sixfc«, -SW*»#p-#(8 
l)Oltt#flliiK(85)S:iiifl-fS, ^LT, fiEK»P—^ 
(81) -eft, «ffl©»*Srtr*f * JWUIMMiiK (85) Sriiifi 

n-^(81)d^&BWLfc5F*BWt, t i t> 

*w«S*« (70) — SIEix. ««Sixfcajc:#astL-6. 
[0 0 7 1] *fc, »»n — ^(81)(©JK3»«ii»(85)«i 

($5)ft<D&ft1>m±£tLZ><DX, R»p — *(81)*lE]te 

[0 0 7 2] a±RfllfcJ:5i:, **Ml*«tcJ:tt 
ft\ ?F*Bfe^S(80)^*5^r^#6^^eS«l^*L^» 

•(41), BWt»(44), KA»(45). Rtf-»ft«*l** 
^(46)^^0#RlS«^^^Ttt^±fB^^^ft^ 

*ft-t-6<z>Sr|»jh-e#« 0 Sfc, ^F*6»lft*»(80)"eje] 

[0 0 7 3] ^F#B*l»5fe»(80)tc:K#a — ^(81) 

kds-e**. Z<Dtztb^ *(8l)*rEME**ft*« 

<DC£fi* K*o-^(8l)*ig|MElCi-5J:5^fl|«b 
fc*fr-et>. IB*EHE-t-5«t5»J:»*Lfe»^-et>ra« 

~Cfo£>o 30 

[0 0 7 4] §6>fc % »»p-*(81)&SiaLfc»fr* 
'S«*j»»«»(lO)co#^^i:©!R«|ft^J: SftHRLfc 
^o— — ^(8i)^Bi»fti]iiK(85)«c:«jf& 
9MLT^5<7)T\ Kfp- ^(81)^)H^^)ftl 

i/^a* h3ft$a5<*S©«:BSJh'e#5. 
[0 0 7 5] Sfcld, ro*«t»l8lcj;tLtf, ^JWttfiR 
»***i-6«BWI(70)i:LT, 

fr*ilfti-5fc»©*ffl<O*j!»(70)^*fcft0, £§fi 40 

[oo76] -mm^m i ^^j- 

Ull <0«-eit, «»»^«>«»eK^*2jD«*(43)*r 

aw^^^Att, r^2Aoa«(43)*f9:i't*v^fiK^ 

[0077] isi^fj; 5ic row-eft. ^2*0^ 
S(43)*Rtt*ft*>!9tt:, &jf =£g(40) fcft, 
»««(42)t5kK«(44) tomfC^^-Att«»(47)^ 

JWKSJxT^S. «»«»(10)otK**#«»(3 so 
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2)fJlfta««|fcB(48)^*«$n, 

[0 0 7 8] rco^ff^jT^, (21) (Cft^F 

(80) #Rl*e>ftTV^6. (8 
0) ft. |g!6(c^i-J: ^){C X tr—i/>>y (82) P^^^>— 
^SPtt (83) fct:oT 2ofc#§»J£*xT, — 2frds«»«] 

aiK(84), *t*^flji^ffijiiK( 8 5)ic3io-c^-5o 

<tD, K#P-*(81)tt, ^Ml/2Wg««' 

-&^r^*^#fi«iS:®»L, mKKDmi/ 2<Dmwix 

p— ^(81)*rlB*EWES*3iC36Sfe, (Hl*Sf¥it4Mc«3iF» 

^^■e^^o 

[0 0 7 9] £fc N rO^01Jfd*5^Tt>> ^mcO^ 
ft»^fc«fflftll^*(21)f^Jtt4b|»*«(80)«:RftT 

^ -5 <DXs mnmmao) ^sass (44-46) 

^>Bfe^J»«*ttS«>"ejaHS:^ y-y|:^o:i:« 
[0 0 8 0] 

ffil <kft»»a-^(81)©BB«S:aC5eu^JT-ifeSo r- 
©*16»«2fi:*5^T, »*p — *(81)ft. *«4fcl** 
B (80) 5 1 1 h ^IgSM^rM Lt^S. 

[0081] r Gommmn 2 -eft. (so) 

ft, 1 M&ttSJg l#P^^(25)(Dfir^fclB®£ 

ttX^^o tit, S«mft*(21)^R*{HiMB(84)^ 
£ tl £ - 3\ ftXCSMK* (22) *3|lft*fi0ie% (85) f d 
»3l«*tLTV^S 0 r<Djaft»«2"eft, ffi*flfe»»(21) 
om 2 (27) fcRltr * IHKttttft* (22) & 

**«t**ff (32) fd*5 ft 5 Jg 2 *DJM§ (43) t «S«g«(70) 
©BMC*fcS*lT^5. #3b\ *^KJ:oTftS«{fc(& 
*<21)OJB2»*»(27)4rRlt, r4xSr»**#*ff (2 
2) fc»itS»»P-#(8i)oT««lfc-fr«4*Xt>J: 

[oo8 2] **JK»i»-eft, ^ifiicoii 

^/^ (24) f tR ft T V * V \ 

[0083] ^<onmmm2\^ &>±<Dj&&m^x* ± 
fc, ^«»i»*»(80)S#<D«fi»fco^rfc*ifc«tti 
[0 0 8 4] z<D£o\cm&-rz>k. ffl*«iie*(2i)Sr 

SKttSSftCft, K*o-^(81)coK*«JiiKtc:aEAi" 
5 0 »#p-^(81)^ftffl«*^^tt»^l»*$*uS(0 
T% «S»«ffi(10)^ft»^*S«dS^s*x5o roi: 
»*p-^(8l)fcft, «S»*««l(lO)co«*«S^^ 

^S*(10)tcM&£*L6 o o^«9, K»p-^(81)Srffl 
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iatsa«li, *«tt*ft*ci-*(81)fcJ;oTI**£ 
*3>«rK*n— ^(81)^fe0iR"t"6 o £/c. 
C O (46) ft* p - * (81) £i§i& Lfcflf^ft 

[0 0 8 5] ft*n-^(81)<Ott*«-CW:, KKtlbQ 
0) •C^RjCf- «t o X mmc 4oti^ £ 
0, ^*LT^*^«**»*s«i|irr5. r*xlc:<kt>, 
ft*o-^(81)3ftSHa£*ix5. ft*o — *(81)tt, 
0KffoT . £ ftfc»&*SR*ttaB (84) 

u m*K*»fiMcffl^e>*L5a ■»**—* (8i) 10 

[0 0 8 6] Z<Dmmc^^Xh. ^*M**Tl**Ufcffl 
«4r*S»«ffi(10)St/C Of&*^(46) td.^*&-r 6 J: 5 I- 

T*#5o ^F#fift*ft*n— ^(81)^bJlft*Lfc 

[0 0 8 7] 

[^B^O^coMcoHtetO^ffi] -blSSIJS^ffi 20 

[0 0 8 8] «*tf, JiB**»1»-e«:, 5F*6«H&*« 
(80) (dft* p - * (81) & ffi V ^ ^ 3 *5 , ^mtfi&=tk%s (8 

ft*ffi»0>— *Srft*«K:, flfe^SrS*. (flfc*) 

-*«rW*«^, K*«] ^ffl v ^ S 4fc 

J:i\, rcDct 9i-> *a5Wett^W»»*»(80)o«^ 

£§(80)f* s »* + 0^<*4*&ft*i-5— »*bfc 

~^wfo *mmm\zmi$L s tit i £ i \, 

[0 0 8 9] ±IEH3te»ffi-C«. ft*o — ^(81) 

^bia«IL/c^M^i^^-r^^S(70)i:L-C, 

[0 0 9 0] 

^5fe^(80)tc^^r^»fe^ft*^*L^K*'&^^ 40 

0) BE^xA^Ktt"btb-CV^^JBi«|E»(4l), & 

■*(44) , £j*»(45). Xlf-!Mb«*l»*»(46)ftif 

fcWtSo ^*B»»*«(80)^iaiRLfc*«* 

[0 0 9 1 ] ^/c. »*aS2 — 4^|B«^)3gM«iiJ:ix 
tt\ ^*B*I»*«(80) Kft* cz — * (si) SriBi^r^K so 



£«9, ^F3M*<oft*iBi**raWp^fi l 5 r <b^"c#-5 e 
Lfc^oT, R*n-^(81)S:|H]teS-fr-5<b, ^#fift* 
ft*Lfcffl#£S±U ^t/ft*JCffi^^r idS^Tffi^ 

[0 0 9 2] Sfc. W*qi5Jc|B«<o»Wlc:J:tt«, MS 
**««1.(10) ©JW^ £: co^^tc: J: 9 *DJ» 
^^0-»«r»*o-^(81)Offii*ffl|iiK(85) (c^-r 
^r^{Cj:i9, »*n — ^(81)OW^OjjpjR*:S:aix. 

[0 0 9 3] »*«6*c|B*o«Wicj:ixtf, ft 

»o-^(81)^®ffi^jft««:3RfeS«fi»JcLT^50 

[0 0 9 4] ^ (btr. »*qi7*ce«<o»W^j:ntf, 

^«**»*«S*i--5J»*»(70) £ Lt^7^/^t 

«»(70) ifMcoiiif^^^hr^ 
[m 1 ] *«wo*ifijgffi 1 ^s**^***^^^ 

[HI 2] m ^5*l£*IST-fc£ 0 

[IS 3] ?F«*|»*»(80)<O*MRia-C*>i9. (a) HI* 

jEBUL (b) HttflijBig-efcSo 

[El 4] (a) g|tt^F*E«i|»*S8(80)^ft*n — 

(b) mnwmmx&>z> 0 
[@5] ^^ffiico^^ij^^^mm^mv'^^ 

[BI6] (a) Htt^*B4*l»*»(80)<Dft*D — 

ma, (b) EWfliffiia-cfc^o 

A<DlilB»JtKiaT?«>5. 
[«F*<o»W] 
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